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tl,xmHTZ<D\zmLtcnm&'%mte7uy'7-? 
7)V • ? J • 7 -i lit • T— *rir?--*X-&-o 

■vfc©Sa^*flt£l;iu 

(i) m.mv->yMtxtim^\z-o^x^ mm^o 
WL(om.mm.m.m^^^-w.mwLy : ^ • yj* 

r^^jl"7-(M'^^»U (2) $ft 

•y-^^WbA^fi^icov^Tttx KBr#©!a«fc !):*;§v> 

• 7-f • 3l=-v Y<D'Pta< tb—J3$:ffi!$,tZ> 

k?^ • y << ;u^*^<i^*s®-rsfe»oai^ 

7 • 3.= * K0#*C*$li-afflEHf-*eD»OJ||«tRjR^ 
■ y 4 71/7 • 7 — *T73-*. 

•T— *y**-vfc:ftvvc, MeA (l) Ki>(*3 v;u?- 

(a) »l#J:V*2l8*m*ny*»|IB©«il§l*n 

hbTmfBmi 7-f • o.^y b^Siira-f ai:ttt> 
iiuiBm l 7^7 -sL^y \-<D&*y7}cmm-3Ve>tL 

(b) mzmi*}&vm2m%m9nvymm<D&mi 

Xt) t. L/T BuIB^ 2 y -i )V$ • h<^mnT2> h±t 

ntm i by^^cmawRosiiRja^oti**©^ y 

(c) mniti£v%2v$zm7By7mm<D&%2? 

tihLxmm ly-ov*- o.-y h^BUnraiiftC* 



(d) ttfBl*J«fcW»2«f^a^ny^)«Hlo#|||2^ 
73hbTK^2 7-f ;u7 • ^-y h ^Epfiprs h&£, 

JU. :.. 7. 4 ;ki'..-.7_-*T_^f-j'.. _ ... . . . 

[W#S4] W*JH3t|B«CD5*-f • 7^7 

• 7-*=r??-*\Zli^X, -?jl<?-7V7-V*ffiZ.tzm 

^^©P^tCHulB^ 1 7-f )V# ■ ZL—y h<D*tl*tl<Dtii 
Jl*%:tttzt%, *tHzfc®LX. mmi#*.V3&2>7 
d >y f JBB<5*8»jS©^n v ^IRioHi:, Km 1 7 
.<;U7 • hCmJlB-etv-etvWttiTJW^SlfcMiiS-r 

a ii * * o m v- > 7 ) i/ * k m i ^ fig <=> » a t » © m 

m23-mx&-?X. »*l:feJ:V»2*Dv*J«IB0* 
^©F^(chIjsB^2 7-r • ^--y h©-en-?*t©tB* 
^nCMLT, IIU'J;^2 7D 
y 7$f?§©iiul3fc s«r«© 7 d s'i'IHCSt:, 2 
yj)l? h ©IUIB-etu-e , tu©/±S*©iSWt:WJ!S 

?zm*ib^mtjv>7)v*mm2^fkfrti>m2>fcib<D 

m2^mt*-i;tszb*¥fmiitZ7 i 4 • yjiv 
9 ■ T-^^v. 

[»*S5] if*ffl2{cf3ig©5 :; ^ i?^;u • 7-f^*- 

• T-^7 ; 7^i'tc^v>t:, ffifiK (2) ttJltsv;!/^- 
7- u 7 -9-#fi§ * « -T S mil3^e«, 

(a) BufB^l*3<fc^2^«7D>y7^S©PS7D 
y7^F^©F^{Cs tulB^ 1*5^1/^2 7 -^--y 

h © -a t na^s it h tin ^mm.xti-v' > yjuoam z a 

tit bT€©7-< • JL^y h^Biirab, 

(b) Km lf.tvf 2Rffi^n-^raosg 1 7 
n >y 7$fS©F^tc, |fiI3«f#©R©*l!!t*ISfgR©m 1 
^lz-r©^-^©!!*, BufB-73©7-f • J-=.y h 

©^y7*(cgia^^f.nfeiBi vv7s&<Di$m-r2>*i<D 

(c) tiL9l&jLVn2#&*9X2yiWm<D*m2i? 
Dy^JBIBCDBBt, 2 7*;U- 
7"©§-<?fflfS?:, K— J5(Dy-i )lt> • \-<£>9v7 

\z®m-3ve>ntzm2 uy^^o»jtts-r5*0's9Jinr 

1 *»£ V* 2 ^#«7 n >y 7«BP^©^» 1 7 D v 7 
SSIffllt, if lt'J;^2 7>(;^ • 
-73©7-<;u^ • jl^>> b©^tB^it>7";i/©A73*S 
ItSi:, ^jxtfSSbt, Kf l*iiV»2 7n^7W 
F^©^m2 7D->7MHP^©P^tl, KB l*5<t^m2 7-< 

• jl- >.y b©K— 73©7 • ^-->y h U 

T * (DtiitlV- > 7;u 7 * - K ^ >y 7 r 4 & »©m 2 ^ 
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[iI#JI6] g»#S5 fctBtt©^-* Virft ■ 7 4 ft 9 

■ T—KcTtj-^VL^x, mat (2) 

(d) »l*SJ;V»2Ba#M*n<y*J«IB©i«*ny* 
#^©IWJC> buSH^ 1 ti£.Xff& 2 7 4 ft9 ■ 3.— y b © 

\^XZ<Dfofi(D7 4 ft* • h'NEPAQU 

(e) mm\&z.v%i2n?>m9uv>7mm<D&mi>7 
ay^mmom^ mim*<D®.<Dnmk®.m®.<Dm 3 

(f) ut$ii3i.Tm2ft&*>/uv9mm<D»&2* 

y z/CWa^l* £ ftfcgl 2 U 'J 7s 9 (DftJto-r S *» CD-xEP 

EES! 1 * A V* 2 BS^fi* D y 7Mffl(D&m \9Uv9 
MM ©DOC Klgl*J«kV^2 7-f;i/^ h©» 
K©7-( • a-— y h<D&tiit)V>7'ft&, mfHl 

#*.vm2m&m#uy7mm<D&m2 7nv7mm<z> 

7 4 ft9 ■ 3L-y b*m&LTZ(Dmtiy>7')l>Z7 4 
t5f^ if* ft • 7 4 ft* • 7-^-7-9^-^. 

*? - Y<D^^it. m'bmtm.*.WL<D9uv9mm 

©raT-Wfl&RJtlfcT'n^TTVb • ^ W Sr^e©Pg 

c> HMiBJ8i*5<ko c Sg2 7*>r ->"*;u • ^m;^ • y 

b t^jir7-\s9y-^m%mztzmumi&mt£.*ti 

*tittj&i-z>%$3&&xj ! %4 7 : 4 V9 ft • • 3. 

fc< fc*-*©tH;b*, B5l3^3t>«fctf»4 7 ; ^ 

• • j.-y h©^fjc;-rs*»©©A*{Cig-a-rs 

■feoH^qjigT'Dy^ vtvu • ^-f i>y-;u • 74 
«*lt5fe»®A^>r- 4: 

est-rs^-f • ft9 ■ t-^9^-\o 

[»*«9] »#JB8fc8B*©7 f -f s>*;u- 
«BW©M-eaifitSnr&6*7 , n^7V7 , ;i/ • )\ft9 ■ =r4 V 



wit&Wi\5i&Xfm,2 : r4 i>9ft ■ 74 ft 9 • -i- 
y f- ©SulB— ^ ©■? 4 i>9ft • 7 4ft* • y b(Dwi 

u&tit\wmm3}5jivm4 7 : 4 v*ft • 7 4 ft 9 • ^. 

-y h©H5i3^*Srs*)©©Hu33A^i:©H{c#A-rs 

...[»*« 10] ..wjBfltjt-sri'^.i/^iisasfcW-rs- 
nmi&njnz7'n<7'7-?7 , ft ■ 9*4 i>* ft • 74 ft**%. 

ntatysn, mum5-<D7-*T9?-*\*s mi <Dm 

J 3-£>WLWL<r)7 4 ft* • -birisa © I I RAA* 

wil&7 4ft9 • *z9i/3 ><D&trlZ, -ftveixA s ^2© 
MfflI!S©?y7t, ^©^yrp^JC2o©-T;u^-7' 

x\ mttfiiz'j>m<Dmi}3jiX) ( m2v->7'ftmffl(Dmx 

©Slfei^ZA^M^It^^^^ • o.^y 

(l) «*ici*->r'J>^A*«*k:o^-rttx ^-^r 
©^ 1*5^^2^^ • • o-^y 

sujaa 2 ©»f 

7 s -f ->"^;u • ft9 • ^.-y YCD'Ptz < 

2 ©Bf * ogiJiS© 

^-y->7*^ • V-mz>2>9 0ytrfflffl£teMtfi)l£& 
m<DV>7'ftmffl£(Dm£ftATZ>tz®<D7'tl9-z>-Y7' 

ft-T-ivj^mtzsfr. 

xtitLxmw^ixtzv-^T'ftcD&.m^T'uir^Amm 

fc»*-r*fc»©Bffiffi*J:VBAffitfB*ai:* (1) 
m%^7 4ft9 •±9i'3><DG:m(Dl^><Dtiiti*Atj£ 

lx. mmtiLft&zumMtiLm^m^miRftizwm 

(2) mZ%im j 3-<Z>m.%L<D7 4 ft9 • -b9i/3> 
<D>Ptf.< tt>-&>ZM$ltfi)lZ±i77'-}<&ffi,l,X, 

Z>r-Y&mztitz7 4 ft9 • -fei^>3>£, W^CSH 
IKFIRIfeliIIR7^^, S^8i£FIRSfe«I 
IR74ft9s **^H:*»*JJiVlK3RjRF IR*«tV 

^T5feKi©7D^7Y^ • ft—^-y^ • •?ft=f-7'\s 
9V-tZStszt*&mt1rzv LS HUBS. 
[Il^ail] n^jfli 0k:l3«©VLS itHlSSict; 

<^T, BUlBm^CT-^r^^f-'Vtt, *7^- 

KA*i:*^^-h-tfi7jSfiBi, 

HUlB7'D</7 ?7A • ^>7" • ^ftl-T'VS'V&s 

$t>\z.. ®®&<D74 ft^BiJiimwiBsamttz?-- 
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+ **o^iJCDVLS l®$&(Dji7,>T-Y Xt>^vk-fZ> 

[»#8i2] otiB«(ovLS na»c*j 

mzyjft* • -te7->3 >©^^OHul37'n^'^vy;i/ 
v^ru^mt* 85137-* • -fei^>3> 

5 C3HRWC»f^r«^i:*W«i:-r«VLS i®e§o 
[0 0 0 1] 

vr;v • x-r • 7-* • r— ^^-vicW?" 
s. 

[0 0 0 2] fc*. ^^aBSclBjSJi^ffiSBOflEifetS 
©*«Bfc«*H«*lFHJHW0 8/0 S 8, 9 0 3^(1 
9 9 3*P5£ 6 BUM) ©HB*fflS©I3«C*^< *OT? 

[0 0 0 3] 

— r\ iH§ffiM£«fc3^— r\ *>«fclf/*fctt'5r-r;i' 
Stim 0S*«, 7tn^SNTSCfl/K^3> 

<SBS(»ultipath) »***©flB©e»ab*:WliH-^ 8 

qualization filter) fctStt* d t t«t X) , SfifflSlT'S 
7 -f ;i/^(deghost f ilter) klfKft* *>©#£S£ifill 

-7 hPft*7-<;u*©0iji;LT^ 7*4 ^^^at-H 
Si;*ftfc*©#, *S1$fFSf55,065,242 * (Dieterich 
flfc N 199l^ll^llBWfrSSf*) tl**fttV>S. 
[0 0 04] m*<DTV try 3 > • -fe >y h©:J-7 rfift 
£7-r ;v* j e>*©fBi©*'i'7'©3?{b7>r;i/*. fcavte 
7 -f £i*jS£ Lfeftti©* -f 7-©iif§g{i«8©@ 
* 7 ttt£H\ gf§#JT-gf§£*vfc{l^©M^£3» 

mwicg/Mb-r *fc»fciis *<o«saflMic^t>-e-T 
y h^>»tt«ett*«4***ta«a^*!»» *©37 



•5, z<dt— *7 L ?n?£.&z>t. ClfflH©^^* 1 
oSfc«2oJM±T% rJ-7 hii7^;^^felift© 
* -f 7*©^b 7 ©Wtt *ftflir 4ff«J5S Hr«6& 7- 

xmmz *a csu* tigs lz* * yicnmr a - 

[0 0 0 5] 

[»«©*»] **lffl»-e*81W*fefc 7 4 ;i/ 

^^5(t7 i 'f S^JU • 7 -f • h (input-weighte 

d digital filter unit) t^^nt^)^yu 9 ^ 

^mZffi*-. &yj)\<i> • * M4Br-*©R 
©fg^(multiplier-coeff icient)^ y 7*£^ L/> CjtC 

Zf-X h^*7-f ;U^hUTffiffl^--5©tjtb 
feS«ffiRWt67 , n^7 v7;u • 5 s -< • 7>f 
Hlbtv^. » l fc4V£2 7*4 V9)\> • 7-r • 

f->7"U >^X^3fi^i: ; feV^-5 : complexsampled input 
signal) {CoVATti, ^f#ffl«©«^aSC*»^j!» (£ 
fe{4^g^S!t^a^il•^)V^■5 : complex multiplier coeffic 
ient) ^^-mMB^A W )\< • 7-f • ^.-^ 

bhUTKffra.tdc, c©«a^r-a-r-«fiE-raci:As 

•5 : real sampled input signal)(CrDV^T{i^ ffm-OW. 

(D-mnmmfs&z&^mwmn&T * i?*)\>-y<)\> 

[0 0 0 6] 

S7^^li, HDTVfg-ffilNTS C«^©ift.f>© 
»^t>, ^©<f^©se^(c§fi$ns, 
ttS7"l» J— X Kpreghost), #7 Kpostgho 
st) % *©flh©«»W?-v *;uPMF©ir©.kSfc»^* 
ic^ bt <b jti^T- ^ 5 4 3 -ox v>*»tn«f ^> ^ 

yh^-yy, 7-'j^-7h©sg, fe-t^t^;^ 

{b^a^OTT^^'jXA^^VxTffafctoT-fe-So 
^;i/^?jb<±> iSfSWE-f WW7sjS&(dense Finite Im 
pulse Response- FIR)7 -i )V9 \Z*.^>Xftt)iX. fty h 
rf-7 hfTr^UliiCiEF I R 7 -f Ci ^TfTfcn. 
7"»Jrr-7 h«gli»SFIR7-f;^t:J;otfffcn 
5. t 1 ^ -7^MbNT s c©^©fliiSliSfiys 

ht"S©»c?tUv 7*-f y^;i/ftsHDTV«9tt«JR»7f 
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"rs*5#3ftv>. ccDidlc-rsiix lft3^hCDS/>y 

7-f;^**iaB (i O *«#6n, 

§5o _ 

[0 0 0 7] Ell4#^bTittH^-r^o 01C« 

*B-e*tJ;a^ vLSi^^/ioo©xij7ii, 

#-CD I I RAASi^nw^ •■fe^y3>«t7 
x'J7*J:V7^W --fe^>3> (FS) */xiJ7 
l~n#e>&3 (n+1) m<DV7^V7\Zfrm£tl, 
t^xoyy * )V9 . -fei^>3 Wife!— ^^^^^^ 
J&otV^o r-^ A^i^l±> FIRM*©h 
^>;*#— X • T— 3r^^ • 7^ ^(transposed 
architecture f i lter)-NA^^— 9 ft^x. h tl£o I I 

X • T — ^r z r9^ : V • 7>f;i/?(Z)AA^I I Rio 
^fl(adder) CDffiiJ^^tlSo ^*t±;K#ieOT?5*<*n 

T*t±, I I Rira»»#nfflCD^y^(0tt*(0^y^±K: 

l*tf/J^<^Sffli:#Rrt6T?»« <o£!k VLSI 
?^710 0lt m-(Dy^J\y9 • *9Z/3 >tdttX*ffi 

m?zz£tt*imx*&2>) o b^u nmaz, not 

fct 1 £ &*£V^a*#irT?&S (VLSIf^7*100 

fTCfc*) o VLS I^y^OWIKOiaW-tfttx nOffi 
li5tftoW5o b*»U *^H^T*(i, ^<Dlfc^tf){g 
i[±x 07, H8*5J:Tl t ia9'-iai eoffilC^fctd 

[000 8] f ^710 0CDnflBG>:7>r;i/* • -fe^f>3 

y 4 )V9 • izy M02Ttl02 B4<gX-Cl^o 
££>KU C:ft6<Dn^0 7^;U* • 4?^3 >CD#^ 

(4, A^v^n^i^ ^->^ ■ v;i/^7°i^it 
(routing multiplexer) , 1/$^*^ iS^T^^l^ • ^ 

UY(bulk delay)^S3fcif(OflhCDlllJi*li*T^4 
(c*i£te0 1 £f±^£;h,TV^v^ 03, 04, 0 
5, 06, 07, i8j3ct{>'09-0 1 64#1UT$) 
hT-f¥b<l&$ir£) o 7**71 00 CD I IRA^tJi 
^DWW"b*^>3>tt, 07, 0 813J;V09- 
HI 84#iHl,T»J:T?Bb<KWt*tf, (a) nffl 
07^M • -fe^^3>*a5l«CtB2SISb, (b) 
nmoy-i )19 ^^y3>5FIR7^(Mi: ITI 

*s<trJ e /*fcttnfflCD7-f;i/^ • *9is3>$: 
I I R7^;^ t UT««WJcif*x*»^*-frft^*, 

€©-gp* ^(±±a5*aft^^. (c) f^ri o ocd 

*7^- f aj^fc^ft^^l/* - •\>9i'3>thtj 



[0 0 0 9] S/>^;v • ^7*1 0 Ott, nffl*fcli* 
tittT©7^M - *9i'a>*&9b-jrZ>3—z hffi 

+#T-ft£o nffl£ D3H^7>f • - fe**>a >*#g 

traJ— * h l»**5 Jk v/g L &ttjfib z 

02{c*U5^ Br#c!)«»©fy710 0- 
1-1 0 0-m*#;*^-Kftttra£fc#^t6^ 

©fy710 0-mfiDltl**l»g, mtiWT-yy 1 0 0 

£o 

[0 0 10] 7^;^^z^io aj^ LLliLLfl 2 

b gmmmmMJa * immm 

^T(Dy^ )]/9 • ^--^ M02 TSWl 0 2B(t 

v7*§^-®.mwLmm\timfr~5tty : 4 1?9 
)i- yjji'9£LxmttTz&o}£mm~tz>z.}i*>, m 

S^tt^ ¥9)1 • 7-f h bTSrftt* &<fc3£« 
V^lix &*tfffi J 3*<Dl&<D9 y 7***o4 0(D3ffi;&f|f& 

fg^A^M^tt^ ^ • 7^;i/*£:bTi&f£?-£ 
J: o r 5 £ i: * Wtt-C ft 3 o 
[0011] 0314. A±rv;i/^ 71/^2 0 0 

\zmm-5&t>titc±&mwLfemF i R7^^ - 

h 1 0 2 TfcT«*ftfl£*F I R-7>f;^ • :x-y h 1 
02BS:SU 04f£, 0 3 <DmM<D*iU — > 3 
^^^f^>^0T-*5o 7>fM-Jiz^H02T 
i:10 2B<D£*B\ 03^^f«);^^, ?;Wy7' 
A*S:^t3(t7-<;i/^T-* 5> #*^rtHi^6n 

fc2O07;i/f 7*7>ft-7^aAl/-^ • wy,9*. 

\z.*zhtiz>o m^tzmm (r) (d a 

^7^-^(4, 7^W-*Dy* (Clk) h©^ 

f7 , l/^1t20 OCD^I A*t^2 A*^A^^n-5o 
7-1/^1^2 0 Ott, Clktff0X^yf (S) 

A*£A±j£ft£hs ^n*§i^T> js^-rs^&i^yT- 

;i/«W©*l ClkMBB (H4CSPi:^bTV^a) cd 
P^tc. RA*r- * - U->7VU£iPg#6D7>r • jl- 
fH02Tkl 0 2Bc7)A±r-\«j^b, litS^lf 
>7;»|2Clk»P^> I\jjT-9~V 
>7)l*mj5(Dy i )V9 • ^.-y M02T^102B 
^A^-Nfii^^^o 03^(im»fiqtC^^nTV^V^ 

36$, nicikmrncors^ mMmzb-om&Rttyj 
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?>tl^2o(Z)Y;i/^77'ft-7^aAl/-^ . u^;* 

• H02 B©»^yrCBa-5»6*lfc2o(D 

So 

[0 0 12] S^^fg^c(Z)fit(±^?S<iR^^«ttI© 

imi»«*c*ipm*»fei (R + ji)e (r + j 

I) i 14, (R c Ri - I c Ii ) + j (R e Ii + Ii 

it. 4oOr-f V9ft - VI )V9 • FMlTfe 
So bfrU 7-f^'i-yM02Ti:102B 

it. -?)v?-7\sy>7xw®L ($^iis m&mm 

: time-multiplexed coefficient) k2o<£> 

©7^M-i-!yM02TklO 2B«l«ffifflU 
TfT?CIk#T-£So 
[0013] J|#fi<JlCte, &V>7)\,mWt<Dm 1 C 1 k 

mm&micy 4 1 0 2 T^a^na* >:r;ni 
RRTffti. &v>7)imrs<Dm2 cikjumcDinK:? 

>fM10 2 Bfr£ffi:£r£ft£1t>7VWi- I ITfc 
So cft£*t>ko£bfc*<z>te> B4<B*-f ^>^EI 

4Iltv^5o P«£> *tf>:r;i/»!IHI<DjSl ClklB 

m<Dm\zy<< 1 0 2 B*e>ai*sns^>r;niR 

l 0 2 B#?>diij2ft£lf >7VM±I rt-&3o - 
ft&4t>i:o£b&*<DB\ EI4CD* ^ >^KI£F F 

[0 0 1 4] g&fh£ftfc^y:/T*f±, 74 - -n.-* 
M0 2Ti:10 2B(Z)^li, 3 ocd# y 7V£tt*« 

IS<*nfc«RcD7 >r • j--^ ■ ^yT" 

«»©?^r±K:*4S*nTV^*©)6«*iitf*S. wit 

mtPtltcy 4 fr* • 4?^ y3>C0^t^.7^;i/^ • 

03(D7>f^ • J-^y M02 TOSuminAi/A 
fejgT Sdk#T-£So n*fc* 8u£§*>ftfc7>r 

• >0)£tJS-f £7>f • V y 1 0 2 BCD 
&9L*ztr-vaiM&* 03©7^;^ • ^--y h 1 0 
2 BO Sum i nAt}^mm-tZ>Z.t&X'g2>o 



[0015] xtjmfr-sfty 4 • ^.-^ M02T 

Sfcfci: 1 0 2 B^m^ntcS urn i nA*1f>r;i/tt 
a>«L3I;&i£fc:fcJ:* 2ii0£>7j£#&£o ««J<D;£&t±EI 
3£tt^$ftT^fc^#, ^rtid>£> 7 -f -fe^v 
3>©AM^It7^^ • -a-^ M02 T$fc{± 

i o 2Bft0ftffix-v>y t )um&mm$nz<D£mb& 

^(Clft^TSh, 7-f^'i-yM02TSt{il 

0 2 BCD&* y rtHia^lt 6tlfc^«{b* 1 *5 «fcTF» 
2Yil/^7'7^t-7^aAl/-^ • U^>C 

k, BffCB**tfc^yr*6*i^«ja5*nT*fc, » 

JJOxSo 1 H5£Sfrftfc7 -f • 

4?^3><D#J&*rS7^;i^ • :x~y h <£>^£<fb&# 
EE$fcteFFfr£>, ft5«f^©7>f;i/^ • -fe^S/a > 
£>7-r>M/* • ^l— y h^SuminA^ESfeliF 
it. ZmKBtt^vftfey 4 ft* ■• -t^i/a.^IS 
£jgj££ft£o C ^©SuminA^OglS 

£tfSB2Ciki8F^it>7VWite. *ft**u Sgi^;i/ 

^7 , 7>ft-^aAl/-^ • l/^**©*Mtlttk. 
0^^7-f • t^ya >©7^;i/# • ^L— *y h <D%$ 

1 * !y7 , lc|ia^(te>ti^^2^;i/^7'7-f t-7^ra 
Xit, H3C^ti5C> *«flllti*EEi:FFfcj:^ 

;i/^^i/^^*ttT*e>. y^fr* - -bti/s 

XDyj)l? • ^.-^ bOEiS^TFF Sumi nA* 

202Tk202BT-Cl kKB««»affi**-r 
a«U&EE*iVFFffi**ilDll*(sunaer) 2 0 4 T 
t2 0 4BT**ilMEE*5<tVFFa^JCj!raASCk^ 
^oTfTt)tVSo d©^2©^ffiT?tt x SPgt^2 0 4 T 
fr^cDReal 0 u t ttJ^7 £M»m 2 O4B^60I 
mag OutitiiJ (04 tC(40u t T-^^tlTV^S) 
it, »*>^;u»IBSPcoJ8l*J:v»2ClkJ«IHI© 
5%MtR£tltz%$)*mm (8 4fcttV»»fcUT^ 
nTV^S) ©Hfc«^IBa*tl. ^>7*;i/iP^SP© 
JBl*<tV*2 C lkJHBI©d%aiR$na:*ofc«l«i 
(ia4CX»»i:UT**tiTV^a) OF^Ciifc 
iS^tl*V>o toSt^2 0 4 Tk 2 0 4 BCD^if >7-;US8 

nsp®!Bi*cktr»2ci k^p^cod^a^^nfc* 

[0 0 16] S5*#SbTgiW1-So 0 5k:^ 
-T±S*IS^^F IR7^W- JL-^ M02 T*«t 
Z>*TSSISfg^F IR7>fM - ^l^^ M02 Bit. 
±ifi bfc0 3 CD^f y 7-5: * o#-S^mfg^ 
A;bS<fr-3ttfM • 7 -<;i/^ £ UT^IlfttS 
*©kPIbT*feS^> 3f*©»(3Dn«®^^7 p **o2 
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bT#Stt-frrs«fc3£Bfl*J5R£ftT^<5. 0 6 li, 0 

[0017] @5lt Xi]-?)^ru^V-3 OOTCil 
m~3tft>tltz±m7 -f • b 1 0 2 T*J«tVA 

*v;U^7"U^-9-3 0 0 BCHah5l*£>;h,fc±K*SM& 
IR^-fM • ^--^ MO 2B^bT^5. 0 
3 p£Vm4lZ,,\?JiolZ, v;i^7-U7lf 3 OOTt 
3 0 0Btts iT*><&*N *©»f^Oft*tt**«Cv;i/ 
?-rv^it2 0 0£MbT±i&bfc'£>©fc|B]bT-ifc ^ 

&v>7>mms p©3§ i c i km mom 

7 -f • 3L— yM02Thl02 BCOutlii 

;i/JHMSP<©»2ClkJ«IB|©l«C, »C«*ftfe7-f. 

• -te7i'3>©*l'jfo3~3 7'f;i/^ • JX^y 1- ©7J7% 
>T— Y&ts*.7 4)\>$ • h 1 0 2 T h 1 0 2 B© 

S urn i nAT^^^^-So 0 5 ©7 -f • s> h 
1 0 2 Ti: 1 0 2 B<Z>g-^{±GGtB^J* H^-f ^^5* 

©t% &mrzy->7)immsp(D%i cikwp^©^ 
swciiia-r-shg, m#©^©*iSfg***)OA^« 

-5) o ^ix-e*i©7^;i/* • H02Tii02 
BcDGG&tKDm^-r^^-yyjvp i©g-^i±, ^n-e 

n©V^^3 0 2Ti:3 0 2B(:J;otCl kWH^ 
lkJHMomt:. 7-(^'i-vH02Ti:102 

B*2@@caa-rsfcS7-< — hvty*£*v;a (^2 
c 1 k«BiHoGom*©aii-r*-9->r;n4ia6 tp 2 

T-jj^tlT^S) o 05ffl7-f • JL—y M02T 

i:io2Bi±, 2EB©iiiia©i;#*>, mmztifcmm 
©p i-y->7Vi/©&-*#2[i]@C7.< ;t/* • y 

;Ufc*fbT\ *tl*tl(D7 4 )V$ ■ M02Th 

io2B©§^(is m j §-com(Dzife<Dnm.m*z$>-DA 
h-7-f 7ts. mm?2>y->7)\'m®<D% 1 c 1 

kJBH©Hlc-€-;ft,-€'*uD 7 •izyM02Ti 

1 0 2 BfflOu t mtjtzmtiitmtfii-zmmp 2v>y 
;n±*ja*vtH7j*«fiKb, »&-f sir->7Vt/»!iB©sg 

1 C 1 k«HHfc»ttfc*CDtt}IR»*Xtt*4*li8-r4 
(06) . 

[0 0 1 8] l£ 7 £> 0 5©«js£fc$gffl£ftT 

ffl<^£i^ 7-r-FMy7£{£flib&<T*K 7-f,/l/* 
• M02Ti:102B#, 
»0fMM&***>-3, giS4oS-r©iii:5li!SF I R7 

5. cntfiSUt, 7-f-H^?»i'ttt«t4i:, 7-f 



.a-.;;M0 2Thl0 2Bll Cix?>ffl27-f 
• a.- y b©-^©fcb^f->7;i/$^7-7-— h*A73 

tLtv ^ne>©2 7^;i/^ • ^.-y hoflbT&'Nisjai-r 

-3©T-, :W(Z)7^^-ar-^ 

( 0 019 ] mmfimszkznzz^zjit.: z^jk±^ 
mtsvLs iT-vymftT-mmLT^zyjjw • 

7UV9\^ 2 8. 6 3 6MHzt&!), AAr-i' • 
t>7Jl/-7oy7l±14. 3 18MHz 7 
-Nl/* r 7 0>y7 • V— b©-£#) T-afeS. 7-f;i/#© 
7D^7 5 >7*I4V7 h-?^7$W©CPU£ cfc-^T^ 

±«£© rgtgj tl^feia^ VLSlf^r 
taitii, #-©I lRA**J:V^n— • t7^a 
>h 5o®7^;^ •-fe7S' 3 6o©-b7-> 
3>*"g-^ ^07-f )l>? ■ Hr7^>3 >(±-T^T|Bl 
— ©T— ^^-^{Cft-pT^S. CtLe>©-fe7i>3> 

7, ia 8 £ j; 09~@i em *«itS5a©^«->* 

•IfcflsU 07, H8*«tVia9-iai 6fc^-rn«|j6R 
«Iig7^;U^ • ^^7" • 7— trrirl-^ V^m*. 3o 
©7-<;i/^ • -b7^3>^(ttES^bTv 3©#tit£#; 

LSifs»7 , (D*»tt, iWRR^-K-ettffl-racfct: 

&*bTO£o Hi!S7^;i/^ • -fer7^>3 >i:^•©l|ji>'^ 
— h--i7^T(4 7 -< • -b^->3 > 1 0 2 T t-e©g|jl 
n-K">i7l:Rl^TRWU AI8SC7 • -by 
•>3>{±7-< • -b7i/3> 1 0 2 BCHa^ttTSi 
WLTit. 0 7, H8*«kWia9~iai 6fffiffl 

[0 0 2 0] 1. 7-fH.-fe7'>3>fflIUM>:F 

i r 7 - - m 3 & £vm 5 tc^-r * © tmuo^ 

lftFIR7-<M-axyh. Cine.©Ai7*^^»t 
7^;i/^{*. 1*^6 4 tT-©-y->7*;i/SSF^ffl^ y70(i 
nter-tap) 7D^7V7*^ • r-f ^SfbO 
*4^t?^4. rinputj (A77) 
T-^-fttgS^tl, rsuminj l±fg 1 {gJ£v;i/?- 

7*7-f •v©tttAaie.nv r sumou t j 

[0 0 2 1 ] RB [4. . 1] , IB [4. . 1] -- 

A77V;U^7"U7^tCli4o©A**Sfe-5o #" ; ?;i/^7' 

U'J;VS2^O'^iiT0i:TlO&«T\ R&£ 
7 s —- J'*sA*^;i'^7'l/^-9-©a > h a— ;i/tit^$n 
So CtltJ:!?, T 0©«H^tC4o©A73iiS?©tf*iE) 
ffi.«©A7j£3iRU T l©RBP^tCffi)S©A7J*ii^^- 
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JCt^TlS. ^<DX.r>\ztZt, tW***** 

h (cft6ttcpuiw»7-r >t«fcoT*s&**i4) 

[0 0 2 2] RIGeg, I I R e g- 



-f (pipeline delay)fafe 5 , T-^i7-f;^A 

— H©i:#»4, >7XXV>? • V— ht-^>7U>^t5 J; 
3fc, S^E-r*©i:£(4x 17>7VU- u- rT-if>7 
u > a <t *> fc a-t s c: t # wtir** s . 

[0 0 2 3] RM1, IM1 J: VdURffl&R 

../-SfSHS*-*- JIA* 7! W KJ4A7J 0 

(3-fe>yh3rlx, fcJWR^-FttA* lie -fey r£tl5. 
[0 0 2 4] RM2, IM2--*jR*«tV*«tB*^ 

-7 £ fc »© * ©T: ifc £ o 

[0 0 2 5] 
[HI] 





mm- mm 




0 








1 








2 




E3 - 1 5 5 


-b^a >ft1M3 -155 


3 




Ml 





[002 6] ROReg, IOReg ^ftLii <t T/JEt 

[0 0 2 7] TO— tV^HlflSli'n-^i 

No 

[0 0 2 8] Tl— t>7;«fflS2^D^I 
H. 

[0 0 2 9] Tlena--TlT-f*-7;W CtV 
I4> tr>7Vl/ • l^-h*-C-i&#-r51/^^^T*$)t). Tl 
7Dy^&F^©|g;£lt^*-7^£;h,3. T^-^tt, V- 

>7)vmiK<Dm&<D£%i*ttm&'rz>. >v\>>? ■ v 

■i (bulk delay)(4, * a y 7»J|»U- rTrttfc < > 1t> 
TWWlBu— h-cnttf*. cft£4.tK ^;i/7 • ^ 
w«ho~i 5 2Cin*6nfcjB3oa3BE* t »j«* 

ft, 3~1 5 5©«H^»fen«. 
[0 03 0] z-'--»D'^MIfflII. C©»f!r 
14 x 07, 08 *>*«}; 9 ~0 1 6T-.4;** > F7D- 
>fc&oTV»5. ■ftb©ii^(4s «^ISffli:t(4 1^o>> 
7jfflF4Kx il8SC®fc £14 1£1^:/;U»§M (RIRe 
g, IIReg) 1fS\Zl±V>7)imm (Tien 
a) (C, fcS^fcfcfcRCDfcgT 1T?» ®.mm.O£ZT0 
T-f*-7Wn5 14t>7;« (ROReg, I 

OReg) \zmm?zzntfi-aiifer-$>z>o c©3IMt-# 

[0 03 1] z- 3lr , z- 3ki --^*<tt/ltgSt7 , oy 

T-ffiffl^n, ■y>7 , juj(BiHiaffi«Htto-3tf*4. 

[0 0 3 2] z-™- , z- 1DH - --*ft*J*V**M 



/^■f^-f • v^i-, o~ 1 5 2-y->7)imrsM 
m ©i5ht- n p => h -sjmx- & %> o 

[0 0 3 3] 2. IIRA**4^D-W-*^J/ 
3>©jffiB&^IT>: ISC, QS C--|SHu*@X'ir- 1 ; > 
^7* • 3> h ;KIn-phase Scaling Control )i5 J; t/iS 
AfiLffl^-ir— V >^ • 3> r D— ;K Quadrature Scalin 
g Control )« I©?;i/f7V ;7-tf-(4. t^XCDIIRS 
*#1. 1/2. ^fc(41/8JUTT-*Si:i¥, IIR 
— bvty* • 7 , -*tJ'7 r bT> iliJD©*iS£#*# 

•btiSotan-f a. f iRtow-HckStt, atjjc 

[0 0 3 4] M2 - -ig^ffiffl (JS») F . y 

• -fei/;7 h. M5 ffijic©7^;w^ • -b 

^^>3>^fc{41 IRfiO»»m**fettHf.O*, 7^>y7- 
©A7j7-<;u^ • -b^i/3> (01t-li7-f;v^ • -fe* 
va>n, E7, E18i5«tVE19~0 1 6fl47^;u^ 
••bi7v'3>3) ©suminAAW^-^fiit 
SdiiAST^a. RB*4tfIBi:H«C, ^©Y';i/7 t - 

[0 0 3 5 ] M3 --Hffiffl (*«) *X>r- H • V- 
7 • -feU^ ho M4 h^fffl^n. ffilt©7-< ;i/^ • -fe^ 
->3>Sfcl4I I RSD»St±J7jSfc(4-b?aS:, ^-yr© 
A7J 7 -i )l* ■ -b * > 3 > (0 1 T-14 7 ■< • -k >? i/ 
3>n. S7, 0 8 434.t) c EI9~E 1 6T-\£7 4)l># • 
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zt&rgZo RBtiZvi Btmmiz, zcD^j^y 

mmm*- y<d*x>t- vmucDm-^x-^Zo 
[0036] M4- - (mm * 7 3 > • -t ^ 

3>(Dttit)£tzi±mmi I RfiD*g§tiJ;>j£iIiRbTM3 

[0 0 3 7] M 5 (fi^) -fe7->3> • -fe 
U7 K ffijf ©«$: (K^teffl) ^-7 • 7-*;uy • -fe 
^^3>Otil^*fe«li»I IRiJDfig§/ii73£jliRbT 

M2 * r-rs. 

[0 0 3 8] M6 --(Simffl (^SSt) Bitl-bUi? K ft 
lc©f|gfc^-7 • 7-r;!/# • -fe^>3 

I RiJQ»g§tli^4il^bT, I out«^frt>ai^ 

[0 0 3 9] M7 --jS£i<£*@ (|g|£) thlj-bU? K 
'SiMom.m.^-y ■ ■ -fe^>3>©iij;*jg:fc(± 

m.&Li i Riorum* £s#?bT, Qoutig^^f>ai 

[0 0 4 0] M8 --F I RA7JV;i^7'l^tl-. F I 

(5t@D^-^ (phase rotator) HiTJ© 
*t-5o ir*>£©«i5"iK A^r-^lil IRy^OV^M 
Wmz®&Lxme>tL2>o ftfj^oi I. RSnt&ii7 -< 
#*96F I RT-£tUi> I S CtCioTOC 

-7 • V-*i:bT{£ffl-e#£o IS^IS^- HT-(i> M 
8Ji, 1^7^$^- r©=fgT-&£7ny*#ilSl' 
- r X fH&iJ <fc Xf m.m.y"- Z £ 15- IT -5 C i: tC<fc *) ^ 

Atjt*-**^*^^* • -tr^>3>Ci§r-=>feffiJ5S; 

[0 0 4 1 ] TOena z" 1 — t>7;HS®T 0 

[0 0 4 2 ] 3. ^^T"— >XxAA**J;VtB^©fgf 
: 0 --{gtf-fc?n©£8!t„ 

[0043] 11,12, i3- - m&® (mm) 7 < 

• -fe^>3> 1, 2. 3CDm^„ 
[0 0 4 4 ] Iout--^lfiffi7-f;i/3'ffl^. 
[0 0 4 5 ] I ph--ffifflD7 1 -^ipe, I IRiP^^ 

a. 

[0 0 4 6 ] I s umi n--|Sl{jifflAX'ir— HA^Jo 

mm*- v-mmx-mmcD?***?- b-AJitLxmrnz 

[0047] mio— #»b7^ frtx&ti. &mm 
b-x^mm/mm^mitm^, mm*- b-x\tmm 

It. cftte, 77tM 7tz i i R7-f- hvty ^ijDgc 



teu -T^T AJltUZo MI 0enal;J:^il77.gSt6 ; £'l'* 
-7 / l^3-•3o 

[0048] MIOena--MI OM7©tb77ggfg£ 

[0049] Ql, Q2, Q3--j6^teffl7-f;i/^ • 
■bi">3>K 2s 3©£ti77, 

..[0 0.5 0] Qout— IMfflZ-f^tU^. . .. 
[0 0 5 1 ] Qph--fi«DT-i'*f 1 I I RSD@g§ 
^©it^&fflATJo 

[0 0 5 2] Qsumin--ifi£<i£ffl;*j7^-KA 

77o 

[0 0 5 3] H7, H8SJ;V|lI9~ia.l 6<D*^C 
(is 3oC7-f • -fe 7 v 3 > © I I RAAfc 

(i) s-y-isyjimmozti^tuDtuy t>mmT 

OtTl ©F^ic, S7^H • -fei^>3 >©3-A73v;i> 

zf-yvtry-oxmji&mznmL, (2) #7^7 • 

-feyi/3>©£-;i/— • ?;i/f7'i/^tRMl, I 
Mix RM2. IM2©Aa#*tt**l»rU (3) ¥ 
- I I RXtjU^riifxi— • -b^->3 >©#;i/— ^ 
>^'?il/f71/^tISC, QSC, M2, M3, M 
4, M5, M6, M7, M 8 ©AmTJg^^JBT U 

(4) tM.mmmGLte®m&&®m®.m (mm iphgp 
fttrnfttiL® (mm) Qphgp^^ww^-sct^it 
t% c©j®iRW7-D^7 ^ >7*m?i-$-z>o 

[0 0 5 4] &*n©J;5£, NTSCtVE^h^M 
o©7-<;i/^ • ■fei'^3>i:#-i IRA^j*>J:V^d 

■ I I R 7 -f )V$ A s F IR7-( 

«fct3'J>?5:t^7^;u^ • -fe^S/3 bT^^S» 
^•©fiajT-*?), mmi IR7-fMi:, *©feht>:g^ 
tVfc^»F I R74 ;i/^i:*>e)«:^TV>3. S 7 tCi5V> 
T, F I Rli^^TOiijK-fe 7 N > 3 > -fe7->3>3 

\t, mmm&mmmtsmmi -2-» + j o (teu 

1 -2-" ttlC«*jEOfflT?»»), Cixttllffj©* 

aa*^?>*ta± 2ii8fcfl5^-eat--i:d s -r-t5) 4-^ 

*^tl5. I IRtB;bliMIOM7sfc:«fc-3T7-r-rV'? 

F I R 7 ©31 1 -fe ? ■> 3 >(i 7 -f )l>& 

•-b7i/3>3©aS (TK) ;\-7tJ;oTj!a*n 
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TV>£„ yjJVP ■ -fcr^->3> 1 ©riSIR^ — 7©ffi77 
Its y-i )Vf • -fe* vh> 3©H$s umi n (±f£) 

[0 0 5 5] mS\ZmT3-v7 • ? J-ymtfL 

It, I IR7-f )b$ifiF I R 7 -f <fc t) #V>7 -f )V$ 

■.±-i>-i'3>*&mtZM'£i<DMX-$>t). mm.IIRy 

uuft. ^©fcfctcHA^fe^tKF I R7-f hip 

e&^T^S. H8«, t^T0 7-(M ■ -fe^>3> 

omm^-yty-oi? • -bp is 3 > i ©ngt'N— 

^fell^U I R7^l/*£^ril#:El-?:;fc-5o FIR 

^-Y^^ti, yj • -tyissy 1 1 2<dMW^— y 
mmmmo + j (1-2-10) *$Z.Z>z\b\zi.^ 

I I RATjADSt^O^-y-')' KtATJ^tlS. 
•feitPOCfc-Jic, I I RtbTJiiM I O/Uti^t?^ 

[0 0 5 6] 0 9-01 6I±, g^W^ftTV^HD 
T V^VhT^s >£<fctf/£fciiNTS C^U-tr^s > 

<Dy -i iiL-TIi, mffllS:? 

* <fc c ti t> © 7 )V y £ U to * fc * © # ft 5 o 

[0057] ®9it. mmm. iiny^ utmi&omit 
nitmr-ftZo c©«figf{±, ryy-3-ft.tmmmi i 

R^^fcUTroy^A^ftTV^o ^©J;? 
-fe^>3 > l i: 2 (± z -^-f VJtdtf&ffiZ., -fey 

^gl^ftTO-S,, IsuminS^hQsuminK 

So A7J^-*iiVLS I^^T*© I*3«ktJ t QA*^ 
din (El^-tf-f) v r7-<;u*m73ii I outfe^Q 
out *>£>5t*)tb£ft3o RIEegi'WIIReg 
ii-f^T, TOtT l©^^D^^^^©F^Ci7D^^ 
4Sfce.nS.to (C«fi£^iXT*5t). RORegtlOR 

<fc -5 icffiffig txx v> s . 
[0 0 5 8] H 1 Oii, $Jil$I I R7-f Jlytmmm 
F iR7-r;^i:fttC7> • 7*±ic^Ug;*ftT^£ 
«jE&0ij£^?-ElT-;fc3, c©«fi)(i"C-{i, yjfrt-Jz? 
^3>lt2lllIR7-f;^ • M;%-Dtj3 !K 
flfa£, -fe^->3 >3i±3 * v7F I Ri:LT«$;£ftT 
{MfSSATJ^-^ii I phi:QphtmtU m 
t>7=—^\tl out fcQout A^St^ai^ftS. Io 
uttQoutttt, 7-r;i/^ • -b^->3>3 A^©tB 
73* 5 A7^?n-5o RIRegtllReglit^T, T 
0 tT l©i^<7n>y^WH©HC^ny^A5fc^ixS<fc 
5C*8fi££ftT:f3'K RORegklOReglt TO 

y d v t?mrs(Dfe7m\ztLtt7 □ * » #h <fc 3 £ 



e7n>v7fflPI) ©z^ WiCk 

•3t7^W • -br^3 > 1 frbfrMZti. Mis. yj 

fry • J Z9is3y\\tn)\s9 ■ L"f*ffiMUT3~ 
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